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(54) Method for file transfer 

(57) A method is provided of downloading a file from 
an Internet server 12 to an Internet client 10, preferably 
without action by the Internet client. The method begins 
by associating the file into a set of components at the 
server. A profile of the file is then generated. This profile 
includes identifying information for the file as well as for 
each component thereof. Such information preferably 
includes an identifier, a size value, and a code uniquely 
identifying the component. The file is transferred by in- 



itiating a download sequence by which each component 
is transferred, one-by-one, from the server to the client 
using an Internet protocol. When the download se- 
quence is complete, the individual components are re- 
assembled into the file using the profile without action 
by the Internet client. If the transmission is interrupted 
for any reason, the download sequence is restarted with 
the component affected by the interruption. This avoids 
the need to retransfer the entire file. 
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Description 

The present invention relates generally to computer 
networks and more particularly to the efficient transfer 
of relatively large computer files over the Internet using s 
standard Internet protocols. 

The Internet offers a suite of well-known services 
including one-to-one messaging (e-mail), one-to-many 
messaging (bulletin board), on-line chat, file transfer 
and browsing. Various known Internet protocols are io 
used for these services. Thus, for example, browsing is 
effected using the Hypertext Transfer Protocol (HTTP), 
which provides users access to multimedia files using 
Hypertext Markup Language (HTML). The collection of 
servers that use HTTP comprise the World Wide Web, is 
which is the Internet's multimedia information retrieval 
system. The File Transfer Protocol (FTP) is a mecha- 
nism for transferring files from a server to a client. Typ- 
ically, the client includes an FTP interface and appropri- 
ate software to control transfer and decompression of 20 
the received file. 

There has. been great interest in providing Internet 
access at minimal economic cost. While most comput- 
ers now are pre-configured for Internet access, a signif- 
icant percentage of households still do not have a per- 2$ 
sonal computer. Thus, it has now been proposed to pro- 
vide a data processing system that, much like a VCR, 
may be connected to a television set and used in lieu of 
a personal computer to provide Web access through a 
conventional remote control device associated with the 30 
system unit. Such a system enables the television to be- 
come, in effect, a "Web" appliance. The viewer can rap- 
idly switch between conventional television and Internet 
access using the remote control unit. All of the conven- 
tional "Internet" access tools and navigational functions 35 
are preferably "built-in" to the system and thus hidden 
to the user. 

It would also be desirable to update software run- 
ning on the Web appliance without interaction or even 
the knowledge of the user. This goal, however, cannot 40 
be achieved reliably and cheaply because FTP and oth- 
er Internet protocols do not allow file transfer restarts. A 
file transfer "restart" means that the transfer is re-initiat- 
ed at a point of interruption. Thus, in the event that a 
conventional FTP file transmission were interrupted, e. *s 
g., due to a power outage or other such event, it is nec- 
essary to retransfer the entire file. This is highly imprac- 
tical with very large files across a typical 28.8Kbs mo- 
dem, especially without user interaction. 

Accordingly the present invention provides a meth- so 
od of downloading a file comprising a set of components 
from a server to a client over a network, comprising the 
steps of: 

generating a profile of the file that includes identify- 55 
ing information for each component; 
initiating a download sequence by which each com- 
ponent is transferred, one-by-one, from the server 



to the client using a network transmission protocol: 
when the download sequence is complete, reas- 
sembling the components into the file using the pro- 
file. 

In the preferred embodiment, the method further 
comprises the step of restarting the download se- 
quence, following interruption of the download se- 
quence, with a component affected by the interruption, 
wherein any component transferred prior to the interrup- 
tion is not re-transferred from the server to the client, 
thereby improving overall transmission efficiency. The 
network transmission protocol is preferably the File 
Transfer Protocol (FTP), but any other suitable existing 
or future protocol could be used. The identifying infor- 
mation in the profile for each component includes an 
identifier, a value indicating the size of the component, 
and a code uniquely identifying the component, with the 
code preferably being a cyclic redundancy code. This 
allows verification that a component transferred to the 
client is part of the file using the identifying information. 

Further in the preferred embodiment, there is an in- 
itial step of breaking the file into the set of components, 
followed by transferring the profile from the server to the 
client prior to initiating the download sequence. The pro- 
file includes identifying information for the file (prefera- 
bly including a code uniquely identifying the file) and 
each component thereof, and the method further com- 
prises the steps of: using the identifying information up- 
on receipt at the client of a component to verify whether 
a complete version of the component has been trans- 
ferred; if the complete version of the component has not 
been transferred, restarting the download sequence 
with the component; and when the download sequence 
is complete, verifying whether a complete version of the 
file has been transferred using the identifying informa- 
tion for the file; and if the complete version of the file has 
been transferred, reassembling the components into the 
file. Typically the profile will be re-transferred from the 
server to the client prior to restarting the download se- 
quence. It is preferred that the components are trans- 
ferred in a sequential order as determined by the profile, 
although this is not required, since they can be properly 
ordered at the client during the reassembly process. 

In one preferred embodiment, the network is the In- 
ternet, the client is a Web appliance attached to the In- 
ternet, and the file is a updated version of a program 
running on the Web appliance. Preferably the file is 
downloaded overthe Internet to the Web appliance with- 
out requiring any specific action by a user (in other 
words, the file update occurs automatically, transparent- 
ly to the user). 

The invention further provides a computer program 
product for use in downloading a file, comprising a set 
of components, from a server to a client, the computer 
program product comprising: 

a computer-readable storage medium having a 
substrate; and a program encoded in the substrate of 
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the computer-readable storage medium, wherein the 
program includes means for performing the file down- 
load methods described above. 

The invention further provides a client computer 
connectable to the Internet, comprising: a processor: an 
operating system; Internet protocol means: and a client 
component of a file transfer download routine, the client 
component having an associated server component 
supported on a server: wherein the client component of 
the file transfer download routine includes means re- 
sponsive to receipt of component pieces of a file for re- 
assembling component pieces into the file using a file 
profile. Such a client computer can be integrated for ex- 
ample as a base unit into a data processing system in- 
cluding a remote control unit and a monitor. 

In complementary fashion the invention further pro- 
vides a server computer connectable to the Internet, 
comprising: a processor; an operating system: Internet 
protocol means: and a server component of a file trans- 
fer download routine, the server component having an 
associated client component supported on a client ma- 
chinie; wherein the server component includes means 
for initiating a download sequence by which compo- 
nents of a file are transferred, one-by-one, from the serv- 
er computer to the client machine using the Internet pro- 
tocol means, and means responsive to any interruption 
of the download sequence for restarting the sequence 
with the component affected by the interruption. 

Viewed from another aspect, the invention provides 
a computer program product for use in downloading a 
file, consisting of a set of components, from a Internet 
server to an Internet client, the computer program prod- 
uct comprising: 

a computer-readable storage medium having a sub- 
strate; and 

program data encoded in the substrate of the com- 
puter-readable storage medium, wherein the pro- 
gram data comprises: means for generating a pro- 
file that includes identifying information for the file 
and for each component thereof; means for initiat- 
ing a download sequence by which each compo- 
nent is transferred, one-by-one, from the server to 
the client using an Internet protocol; means respon- 
sive to any interruption of the download sequence, 
for restarting the download sequence with the com- 
ponent affected by the interruption; and means re- 
sponsive to completion of the download sequence 
for reassembling the components into the file using 
the profile. 

Viewed from a further aspect, the invention also pro- 
vides a computer program product for use in download- 
ing a file from a Internet server to an Internet client, the 
computer program product comprising; 

a computer-readable storage medium having a sub- 
strate; and 
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program data encoded in the substrate of the com- 
puter-readable storage medium, wherein the pro- 
gram data comprises: means for breaking the file 
into a set of components: means for generating a 
profile that includes identifying information for the 
file and for each component thereof: means for 
transferring the profile from the server to the client: 
means for initiating a download sequence accord- 
ing to the profile by which each component is trans- 
ferred, one-by-one, from the server to the client us- 
ing an Internet protocol; means responsive to any 
interruption of the download sequence for retrans- 
ferring the profile from the server to the client and 
restarting the download sequence with the compo- 
nent affected by the interruption; and means re- 
sponsive to completion of the download sequence 
for reassembling the components into the file using 
the retransferred profile. 



20 Viewed from a still further aspect, the invention also 
provides a method of downloading a file, consisting of 
a set of components, from a Internet server to an Inter- 
net client, comprising the steps of: 
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generating a profile of the file that includes identify- 
ing information for each component; 
initiating a download sequence by which each com- 
ponent is transferred, one-by-one, from the server 
to the client using an Internet protocol; 
when the download sequence is complete, reas- 
sembling the components into the file using the pro- 
file. 



Viewed from a still further aspect, the invention also 
55 provides a method of downloading a file, consisting of 
a set of components, from an Internet server to an In- 
ternet client, the file represented by a profile that in- 
cludes identifying information for the file and for each 
component thereof, comprising the steps of: 

40 

initiating a download sequence according to the 
profile by which each component is transferred, 
one-by-one, from the server to the client using the 
Internet File Transfer Protocol (FTP); 

45 upon receipt at the client of a component, using the 
identifying information to verify whether a complete 
version of the component has been transferred; 
if the complete version of the component has not 
been transferred, restarting the download se- 

50 quence with the component; and 

when the download sequence is complete, verifying 
whether a complete version of the file has been 
transferred using the identifying information for the 
file; 

55 jf the complete version of the file has been trans- 
ferred, reassembling the components into the file. 

The file transfer mechanism of the invention allows 
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conventional FTP but at the same time allows for file 
transfer restarts This effectively provides a checkpoint- 
able method for downloading files across the Internet or 
other suitable network. This therefore represents a 
method for downloading a file without a proprietary pro- 
tocol but which still allows for file transfer restarts in the 
event of transmission interruption. One application of 
this mechanism is to update software running on a Web 
appliance transparently to the user by downloading a 
file from an Internet server to the appliance, thereby en- 
hancing the ease with which software is downloaded 
over the Internet. Such a file transfer download over the 
Internet would repeatedly transfer a discrete piece of a 
file as an atomic operation and then reassemble the dis- 
crete pieces at the client (preferably without direct user 
intervention). 

As described above, a file can be downloaded from 
an Internet server to an Internet client, preferably with- 
out interaction by a user of the Internet client, starting 
by breaking the file into a set of components. Then, a 
profile is generated for the file that includes identifying 
information for the file and for each component thereof. 
The identifying information may include an identifier, a 
size value, and a code uniquely identifying the file and/ 
or component thereof. To transfer the file, a download 
sequence is initiated by which each component is trans- 
ferred, one-by-one, from the server to the client. Prefer- 
ably, the transfer of each component is achieved using 
conventional Internet FTP. When the download se- 
quence is complete, the components are reassembled. 
If the download sequence were interrupted for any rea- 
son, it is restarted at the point of interruption, as opposed 
to requiring retransmission of previously-delivered com- 
ponents. Preferably, the components of the file are 
transferred in a sequential order as determined by the 
profile. 

Preferably, the file profile is transmitted from the 
server to the client prior to initiation and, if necessary, 
any restart(s) of the download sequence. The profile is 
then used to verify whether components received at the 
client are "complete." Thus, for example, upon receipt 
at the client of a component, the identifying information 
is used to verify whether a complete version of the com- 
ponent has been transferred from the server. Typically, 
this is accomplished by comparing the size of the com- 
ponent with the expected size (as determined by the 
size value in the profile) and by calculating the code and 
comparing it to the code in the profile. If the complete 
version of the component has not been transferred (as 
determined by one or both of these tests), the profile is 
resent and the download sequence is restarted, begin- 
ning with the component whose transmission was in- 
complete. When the server completes the download, 
the client-resident code verifies whether a complete ver- 
sion of the file has been transferred using the identifying 
information for the file. If the complete version of the file 
has been transferred, the components thereof are then 
reassembled into the file. 



In the preferred embodiment, the Internet client is 
a Web appliance and the file is a updated version of a 
program (e.g., a browser) running on the Web appli- 
ance. 

5 Various embodiments of the invention will now be 

described in detail by way of example only with refer- 
ence to the following drawings: 

FIGURE 1 is a representative client-server system 
*0 for communication over the Internet; 

FIGURE 2A is pictorial representation of a data 
processing system unit connected to a conventional 
television set to form a "Web" appliance: 
FIGURE 2B is a pictorial representation of a front 
*5 panel of the data processing system unit; 

FIGURE 2C is a pictorial representation of a rear 
panel of the data processing system unit; 
FIGURE 2D is a pictorial representation of a remote 
control unit associated with' the data processing 
20 system unit; 

FIGURE 3 is a block diagram of the major compo- 
nents of the data processing system unit; 
FIGURE 4 is a process flow diagram of a preferred 
method for downloading a file from an Internet serv- 
es er to an Internet client such as the Web appliance 
of FIGURE 2A; 

FIGURE 5 is a representative file "profile 0 ; and 
FIGURE 6 is a flowchart of the preferred method. 

30 FIGURE 1 illustrates an Internet client machine 10 
connected to a server platform 12 via a communication 
channel 14. For illustrative purposes, channel 14 is the 
Internet, an Intranet or other known connection. In the 
case of the Internet, server platform 12 is one of a plu- 

55 rality of servers which are accessible by clients, one of 
which is illustrated by machine 10. A client machine typ- 
ically includes a suite of known Internet tools to access 
the servers of the network and thus obtain certain serv- 
ices. These services include one-to-one messaging (e- 

^0 mail), one-to-many messaging (bulletin board), on-line 
chat, file transfer and browsing. Various known Internet 
protocols are used for these services. Thus, for exam- 
ple, browsing is effected using the Hypertext Transfer 
Protocol (HTTP), which provides users access to murti- 

45 media files using Hypertext Markup Language (HTML). 
The collection of servers that use HTTP comprise the 
World Wide Web, which is the Internet's multimedia in- 
formation retrieval system. The File Transfer Protocol 
(FTP) is a mechanism for transferring files from a server 

50 to a client. Typically, the client includes an FTP interface 
and associated code to facilitate the transfer and, if 
needed, decompression of the received file. Appropriate 
code is also resident on the server side of a particular 
connection (at a so-called "FTP site"). 

55 By way of example only, a client machine is a per- 
sonal computer such as a desktop or notebook compu- 
ter, e.g., an IBM or IBM-compatible machine running un- 
der the OS/2 operating system, an IBM ThinkPad ma- 
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chine, or some other Intel x86 or Pentium-based com- 
puter running Windows 3. 1 or greater operating system: 
a representative server plattorm 12 comprises an IBM 
RS/6000 computer 18 (a RISC-based workstation) run- 
ning the AIX operating system 20 (version 4. 1 or above) 
and a server program 22. (IBM, OS/2, Thinkpad, RS/ 
6000, and AIX are trademarks of IBM Corporation; Intel 
and Pentium are trademarks of Intel Corporation: Win- 
dows is a trademark of Microsoft Corporation). In a pre- 
ferred embodiment, the server program 22 supports 
FTP in a known manner, using FTP mechanism 23 and 
thus the server platform is an FTP site. FTP is a TCP/ 
IP protocol for file transfers. Information about the FTP 
protocol may be obtained from Request For Comment 
(RFC) 765 (Oct. 1985), which is incorporated herein by 
reference. The platform 12 also includes a graphical us- 
er interface (GUI) 24 for management and administra- 
tion. It may also include an application programming in- 
terface (API). The various models of the RS/6000 com- 
puters are described in many publications of the IBM 
Corporation, for example, RISC Svstem/6000. 701 3 and 
7016 POWERstation and POWERserver Hardware 
Technical Reference, Order No. SA23-2644-00, whilst 
the AIX operating system is described in AIX Operating 
System Technical Reference, published by IBM Corpo- 
ration, First Edition (November 1985), and other publi- 
cations. The skilled person would be aware of many oth- 
er suitable hardware/operating system/server combina- 
tions which may be used. 

Another possibility is that the Internet client may be 
a data processing system or a so-called "Web appli- 
ance" such as illustrated in FIGURES 2A-2D and 3. FIG- 
URE 2A is a pictorial representation of the data process- 
ing system as a whole. Data processing system 100 in 
the depicted example provides, with minimal economic 
costs for hardware to the user, access to the Internet. 
Data processing system 100 includes a data processing 
unit 1 02. Data processing unit 1 02 is preferably sized to 
fit in typical entertainment centers and provides all re- 
quired functionality, which is conventionally found in per- 
sonal computers, to enable a user to "browse" the Inter- 
net. Additionally, data processing unit 102 may provide 
other common functions such as serving as an answer- 
ing machine or receiving facsimile transmissions. 

Data processing unit 102 is connected to television 
104 for display of graphical information. Television 104 
may be any suitable television, although color televi- 
sions with an S-Video input will provide better presen- 
tations of the graphical information. Data processing 
unit 102 may be connected to television 104 through a 
standard coaxial cable connection. A remote control unit 
106 allows a user to interact with and control data 
processing unit 102. Remote control unit 106 emits in- 
frared (IR) signals, preferably modulated at a different 
frequency from the normal television, stereo, and VCR 
infrared remote control frequencies in order to avoid in- 
terference. Remote control unit 106 provides the func- 
tionality of a pointing device (such as a mouse, glide- 



point, trackball or the like) in conventional personal com- 
puters, including the ability to move a cursor on a display 
and to select items. 

FIGURE 2B is a pictorial representation of the front 

5 panel of data processing unit 102. The front panei in- 
cludes an infrared window 1 08 for receiving signals from 
remote control unit 106 and for transmitting infrared sig- 
nals. Data processing unit 1 02 may transmit infrared sig- 
nals to be reflected off objects or surfaces, allowing data 

'0 processing unit 102 to automatically control television 
104 and other infrared remote controlled devices. Vol- 
ume control 110 permits adjustment of the sound level 
emanating from a speaker within data processing unit 
102 or from television 104. A plurality of light -emitting 

is diode (LED) indicators 112 provide an indication to the 
user of when data processing unit 102 is on, whether 
the user has messages, whether the modem/phone line 
is in use, or whether data processing unit 102 requires 
service. 

20 piQURE 2C is a pictorial representation of the rear 
panel of data processing unit 102. A three wire (ground 
included) insulated power cord 114 passes through the 
rear panel. Standard telephone jacks 116 and 118 on 
the rear panel provide an input to a modem from the 

2s phone line and an output to a handset (not shown) . The 
real panel also provides a standard computer keyboard 
connection 120, mouse port 122 f computer monitor port 
124, printer port 126. and an additional serial port 128. 
These connections may be employed to allow data 

30 processing unit 102 to operate in the manner of a con- 
ventional personal computer. Game port 1 30 on the rear 
panel provides a connection for a joystick or other gam- 
ing control device (glove, etc.). Infrared extension jack 
1 32 allows a cabled infrared LED to be utilized to trans- 

35 mit infrared signals. Microphone jack 1 34 allows an ex- 
ternal microphone to be connected to data processing 
unit 102. 

Video connection 136, a standard coaxial cable 
connector, connects to the video-in terminal of television 

40 104 or a video cassette recorder (not shown). Lett and 
right audio jacks 1 38 connect to the corresponding au- 
dio-in connectors on television 104 or to a stereo (not 
shown) . If the user has S-Video input, then S-Video 
connection 140 may be used to connect to television 

45 104 to provide a better picture than the composite sig- 
nal. If television 104 has no video inputs, an external 
channel 3/4 modulator (not shown) may be connected 
in-line with the antenna connection. 

FIGURE 2D is a pictorial representation of remote 

so control unit 106. Similarto a standard telephone keypad, 
remote control unit 106 includes buttons 142 for Arabic 
numerals 0 through 9, the asterisk or "star" symbol (*), 
and the pound sign (#). Remote control unit also in- 
cludes "TV" button 144 for selectively viewing television 

55 broadcasts and "Web" button 1 46 for initiating "brows- 
ing" of the Internet. Pressing "Web" button 146 will 
cause data processing unit 102 to initiate modem dial- 
up of the user's Internet service provider and display the 
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sion involving the file is about to be initiated. In re- 
sponse, the client initiates a request for the profile (x. 
pro) and transmits this request to the server. This is step 
262 in FIGURE 6. The server then sends back the profile 
x.pro : which is step 263 in FIGURE 6. As used herein, 
"initiating" a request preferably (but not by way of limi- 
tation) means an action by the client component of the 
download routine, not the user of the client machine. Up- 
on receipt of the profile, the client performs a test or 
check at step 264 in the flowchart to determine whether 
or not the existing parts or components of the file (as 
identified in the profile) are present at the client. Prefer- 
ably a "checklist" or the like is set up by the client com- 
ponent and evaluated for this purpose. Another possi- 
bility is that the client component may set up some type 
of data structure (or other list) to keep track of the profile 
components. If the outcome of this evaluation is nega- 
tive, the routine continues at step 266. At this point, the 
client requests a first component x.1 of the file (as iden- 
tified by the profile) and transmits this request to the 
server. At step 268 in the flowchart, the server responds 
by sending component x.1. 

Upon receipt of code purporting to be the first com- 
ponent x.1, the client component preferably compares 
the {size} and {CRC} information with the identifying in- 
formation in the profile and records whether the compo- 
nent has downloaded completely. This is step 270. The 
size and/or CRC comparison may be deferred until all 
of the pieces are received. The {size} is determined by 
counting the bytes and the {CRC} is calculated in the 
known manner. A test is then run at step 272 to deter- 
mine If the first component x.1 has been received in its 
entirety (as indicated by the comparison with the profile). 
If the result of the test at step 272 is positive, the down- 
load sequence continues. In particular, a test is per- 
formed at step 274 to determine if all of the components 
have been received. If not, the routine cycles back and 
repeats for each of the remaining components. 

Preferably, the components are transferred from 
server to client in sequential order but this is not re- 
quired. The download sequence continues in this fash- 
ion (with each received component being checked 
against the profile identifying information), until all com- 
ponents have been requested by the client and trans- 
ferred by the server. 

When all components have been received, as indi- 
cated by a positive result of the test at step 274, the cli- 
ent component reassembles the components at step 
276 and then calculates the {size} and {CRC} for the 
overall file at step 278. A test is then made at step 280 
to determine whether the entire file is now present in the 
client. This is achieved by comparing the calculated in- 
formation with the identifying information in the profile 
header block. If the outcome of the test at step 280 is 
positive, the routine is complete, if the outcome is neg- 
ative, the routine returns to step 266 to obtain the miss- 
ing component(s). 

Assume now that the file transfer has been inter- 



rupted after the client requested component x.2. This is 
illustrated in the process flow diagram of FIGURE 4. A 
transmission interruption may be caused by any number 
of factors such as a power outage or the user inadvert- 

5 ently or intentionally turning off the power to the Web 
appliance. In this circumstance, however, the client 
again connects to the Internet and requests transfer of 
the profile x.pro. The server responds by re-sending the 
profile, which is advantageous because the file may 

io have changed while the client was disconnected. Re- 
sending the profile is not always required, however, be- 
cause there may be situations where the file state is per- 
sistent. In the preferred embodiment, however, the pro- 
file is retransmitted. The client then checks for the ex- 

'5 isting parts as previously described. At this point in the 
example, component x.1 is found, but component x.2 is 
not found (or its size or CRC does not match the profile 
identifying information). Thus, the client requests com- 
ponent x.2, and the server responds by sending this 

20 component. After validation, the download sequence 
then continues with the client requesting the next com- 
ponent, x.3 and transmitting this request to the server. 
The server responds in due course by transferring com- 
ponent x.3. When all pieces of the file have been trans- 

25 ferred (and this is determined by analyzing the profile), 
the client reassembles the pieces, checks the CRC and 
the date/time stamp if needed, and the process ends. 

As can be seen, this approach is highly advanta- 
geous because it obviates retransmission of the entire 

30 file if any portion of the transmission is interrupted. Al- 
though the process flow of FIGURE 4 shows a single 
transmission interruption, the technique is useful re- 
gardless of the frequency of interruptions or the delay 
associated with any of them. Preferably, such file trans- 

35 fer takes place "transparently" to the user of the Web 
appliance, and thus software resident in the appliance 
can be periodically updated. This makes the appliance 
easy to use and maintain. Moreover by overlaying the 
routine over a conventional FTP mechanism, the indi- 
go vidual components of the file are transferred using the 
existing FTP, and thus the solution is backwards com- 
patible with existing applications. 

Another advantage of the above approach is that 
the file is broken into a number of components, which 

45 enables the transfer of multiple components simultane- 
ously. This can be achieved by opening multiple sockets 
between the client and the server during a session. 
Moreover, it should be appreciated that the technique 
described herein is most useful for files greater than 

so about SOKbytes in size, and especially for files greater 
than lOOKbytes. 

The skilled person would also recognise many other 
possible modifications and variations. Thus, for exam- 
ple, a server may be provided with a mechanism that is 

55 responsive to a client request for breaking up a compos- 
ite file into components, creating a profile for the file, and 
then returning the profile to the client. The remainder of 
the file transfer would then proceed as described above. 
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This can be accomplished with a new server daemon or 
by modifying an existing FTP daemon to accept a new 
FTP site command. A suitable application programming 
interface (API) may then be provided to facilitate third 
party use of the server mechanism. 

One of the preferred implementations of the file 
transfer scheme is as a set of instructions (program 
code) in a code module resident in the random access 
memory of the computer. Until required by the computer, 
the set of instructions may be stored in another compu- 
ter memory, for example, in a hard disk drive, or in a 
removable memory such as an optical disk (for eventual 
use in a CD ROM) or floppy disk (for eventual use in a 
floppy disk drive), or downloaded via the Internet or oth- 
er computer network. In addition, although the various 
methods described are conveniently implemented in a 
general purpose computer selectively activated or 
reconfigured by software, one of ordinary skill in the art 
would also recognize that such methods may be carried 
out in hardware, in firmware, or in more specialized ap- 
paratus constructed to perform the required method 
steps. 

As used herein, "Internet client" and "Internet serv- 
er"should be regarded as including any computer, com- 
puter platform, or other suitable device directly, or indi- 
rectly connected or connectable in any known or later- 
developed manner to the Internet or any other suitable 
network, with the "client" representing one who requests 
or gets the file, and "server" the entity which downloads 
the file. 

It should further be appreciated that technique de- 
scribed herein could also be used to cache data and pro- 
grams at a local server serving a set of Internet clients 
from a master server to conserve network resources. 



Claims 

1. A method of downloading a file comprising a set of 
components from a server (12) to a client (10) over 
a network (14), comprising the steps of: 

generating a profile of the file that includes 
identifying information for each component; 
initiating a download sequence by which each 
component is transferred (268), one-by-one, 
from the server to the client using a network 
transmission protocol; 

when the download sequence is complete, re- 
assembling (276) the components into the file 
using the profile. 

2. The method of Claim 1 , further comprising the step 
of restarting the download sequence, following in- 
terruption of the download sequence, with a com- 
ponent affected by the interruption. 

3. The method of Claim 2, wherein any component 
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transferred prior to the interruption is not re-trans- 
ferred from the server to the client. 

4. The method of any preceding Claim, wherein the 
5 network transmission protocol is the File Transfer 

Protocol (FTP). 

5. The method of any preceding Claim, wherein the 
identifying information in the profile for each com- 

io ponent includes an identifier, a value indicating the 
size of the component, and a code uniquely identi- 
fying the component. 

6. The method of Claim 5, wherein the code is a cyclic 
15 redundancy code. 

7. The method of any preceding Claim, further com- 
prising the step of verifying (270) that a component 
transferred to the client is part of the file using the 

20 identifying information. 

8. The method of any preceding Claim, further com- 
prising the initial step of breaking the file into the set 
of components. 

25 

9. The method of any preceding Claim, further com- 
prising the step of transferring (263) the profile from 
the server to the client prior to initiating the down- 
load sequence. 

30 

10. The method of Claim 9, wherein the profile includes 
identifying information for the file and each compo- 
nent thereof, said method further comprising the 
steps of: 

3S 

using the identifying information upon receipt 
at the client of a component to verify whether a 
complete version of the component has been 
transferred; 

4 0 if the complete version of the component has 

not been transferred, restarting the download 
sequence with the component; and 
when the download sequence is complete, ver- 
ifying (278, 280) whether a complete version of 

4 & the file has been transferred using the identify- 

ing information for the file; 
if the complete version of the file has been 
transferred, reassembling the components into 
the file. 

50 

11. The method of Claim 10, further including the step 
of re-transferring the profile from the server to the 
client prior to restarting the download sequence. 

S5 12. The method of Claim 10 or 11 , wherein the identify- 
ing information for the file includes a code uniquely 
identifying the file. 
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1 3. The method of Claim 1 2. wherein the code is a cy- a server component of a file transfer download 
die redundancy code. routine, the server component having an asso- 
ciated client component supported on a client 

14. The method of any preceding Claim wherein the machine; wherein the server component in- 
components are transferred in a sequential order s eludes means for initiating a download se- 
as determined by the profile. quenceby which components of a file are trans- 
ferred, one-by-one, from the server computer 

15. The method of any preceding Claim wherein the to the client machine using the Internet protocol 
network is the Internet, and the client is a Web ap- means, and means responsive to any interrup- 
pliance attached to the Internet. 10 tion of the download sequence for restarting the 

sequence with the component affected by the 

16. The method of Claim 1 5 wherein the file is a updat- interruption, 
ed version of a program running on the Web appli- 

ance - 22. The computer of Claim 19 or 21 wherein the Internet 

is protocol means is FTP. 

17. The method of claim 15 or 16 wherein the file is 
downloaded over the Internet to the Web appliance 
without requiring any specific action by a user. 

18. A computer program product for use in downloading 20 
a file, comprising a set of components, from a server 

to a client, the computer program product compris- 
ing: 

a computer-readable storage medium having 
a substrate; and a program encoded in the sub- 2S 
strate of the computer-readable storage medium, 
wherein the program includes means for performing 
the method of any preceding claim. 

19. A client computer connectable to the Internet, com- 30 
prising: 

a processor; 

an operating system; 

Internet protocol means; and 3S 
a client component of a file transfer download 
routine, the client component having an asso- 
ciated server component supported on a serv- 
er; wherein the client component of the file 
transfer download routine includes means re- 40 
sponsive to receipt of component pieces of a 
file for reassembling component pieces into the 
file using a file profile. 

20. A data processing system (100), comprising: 45 

a remote control unit (106); and 
a base unit (102) connectable to a monitor 
(104) for providing Internet access under the 
control of the remote control unit, the base unit so 
comprising the client computer of Claim 19. 

21. A server computer connectable to the Internet, 
comprising: 



55 



a processor; 

an operating system; 

Internet protocol means; and 
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Profile: 



FIG. 5 



Contents Of C0NFIG.SYS.PR0: 



C CONFIG.SYS |Dote/Time| jSizej |CRC| 

S CONFIG.SYS. 1 }Size| 1CRC| 

S C0NFIG.SYS.2 }Sizej |CRC| Jf254 

S C0NFIG.SYS.3 {Sizej jCRC} 



•252 



Dote\Time - DOS Time t Formot (Unsigned Long) 
Size - 32 -Bit Size Of The File (Unsigned Long) 
CRC - 32-Bit CRC 

NOTE: All Numeric Fields Are Stored As Hex Chor Strings 
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